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ABSTRACT , ' ; ' '* , ^ 

In this study, a proceclure was deviled to 
* experiientally separate the spatial and temporal task coiponehts o*f a 
s.^rial-position .recall task in an atteipt to account for the priiacy 
effect obserred in experiments using this paradigm with youn^ 
children airil retarded subjects. A total of 48, 5- to 7-year-old,, 
children were tested in a serial-position recall ta«k under two 
conditions. In one condition, which replicated the procedure 
typically us'ed^ the'spatial* and temporal compopeiits were completely * 
confounded; in the other, the spatial and temporal components were 
experimentally separated. The results prarlde- strong eridenee that 
the spatial component of the typical serial-position recall task, 
rather than the.use of rehearsal, is largely responsible for the 
prima^cy effect round in the serial-positioi^ Qurves of young children. 
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Abstract 



Five- to seven-year -old children were teste<i in a serial-position recall ^ 
task under two conditions. In one condition, which replicated the proce- 
dure typically used, the Spatial and temporal components wjere completely 
confounded; in the other, the spatial an4 temporal components were. expert- 
mentally separated. The resailts provide strong evidence that the spatial 
component of tKe typical serial-position recall task, ra^er than the use 
of rehearsal, is largely responsibly for the primacy effect f6und in the 
serial-position curves of young, children, ' ' 
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A number of investigations of the development of short-term piemory 
m children have employed srerial- position recall tasks. The primacy and 
* recency effects topically foond have getierally been interpreted as reflecting 
the use of verbal mnemohic strategies such as labeling and cumulative re- 
Larsal. The present study addressed the following question: To what 
extent does the serial-position function that results from this paradigm 
actually reflect children's use of verbal mnemonic strategieSi^ • 

The importance 6f rehearsal as a strategy for remembering is 
stressed by two current models of memory (Atkinson t Shiifrin. 1968? 
Waugh t Norman, 1965). In these models, rehearsal is identified as a 
^ process for transferring items from short-term^^i€ih<u:y to long;«term. 

memory. Shoft-term meniory is conceptualized as a limited store that 
- is easily disrupted by .incoming items, rehearsal can transfer the items 
to 'the more permanent long-term store. In terms of the serial- position ' 
function, the initial items are retrieved from long-term store; middle 
items have not received enough rehearsal to have completed the transfer > 
successfully -^The recency effect that is found is attributed to recovery 
from an immediate sensory store or from short-term memory. Withm 
this frame:work, tjie strategy of verbal rehearsal is assigned a very impor- 
tant role in memory^ and it has understandably been of interest to develop- 
, mental psychologists. 
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A Beriai-poaition recall task developed by Atkinson, Hansen, and 
Bexmbach (1964) has frequently been used to Investigate development oi 
the rehearsal strategy. In their procedure, 2^ child Is shown a se^ries of 
,plctures, one at a time; the pictures are then placed face down in a hori- 
rzontal row In front of the child. At the end of the series, the experimen- 
ter presents a cue card which is identical to one of the original jjictures 
and asks the child to find its match. Because this task involves the recall 
of an ordered sequence of items, it is reasonable to assume that optimal 
performance would require a verbal strategy, Bartlett (1932) sugge^ed 
that words' or phrases are probably superior to visual imagers if the task 
it to establish an accurate order of sequence. Several studies by Paiviol^ 

(1971) have supported this suggestion. Thus, it was thought that optimal 

■* • • ^ - 

performance on the serial- position recall task' would involve (a) the a^sign- 

ing of a yerbal label to each picture as it was presented, and^(b) the rehears 

al of the names in\i~ cumulative fashion. 

\ 

Atkinson et al. <1964) did not report a primacy effect with four- and 
five-year-olds. Donaldson and Strang (1969), using Atkinson et al. *s pro- 
cedure, demonstrated that using the raw percentage of correct responses 
at each serial position as a measure of performance does not take into* 
. account the absolute frequency with which a given positron wad selected, 
Donaldsdfa and Strang (1969) and Keely (19711 reanalyzed Atkinson et al. 's 
d\ta by taking into account both the percentage of correct choices at a 
given position and the total percentage* of choices at a given position. 
Using this "guess-correction" procedure, consistent primaay and recency 
effects were demonstrated for all ages in all three studies (i. e. , Atkinson 
et al,, Donaldso'n et'al. , and Keely). Bernbach (1967) postulated that the 
primacy -effeot reflected the use of a verbal j^ehea'^rsal strategy. Nurperous 
subsequent investigators .have also drawn conclusions about the use of 
-^rehearsal on the basis of their subjects* performance at th\i primacy posi- 
tions of the serial-position curve. The task has been used with both 



retarded (e.^- , Detterman, 1974) aivd normal subjects wHo havV ranged ' 
in age from pre^^chool to adults (e. g. , Hagen, Meacham, & Mesibov, 
1970). ^ . » . ' * • 

Reeent evidence has indicated that yoang^r childreii do not employ a 
. cumulative rehearsal strategy when they are confronted with a request for 
ordered recall (Allik K Siegel, in press; Flavell, 1970; Hagen, 1972).' 
However, the serial -position curves of the§e identified "nonrehear ser s" 
continue to show a primacy effect. The present study was guided by the 
hypothesis timt the primacy e;ffect that has been found in serial-position 
recall task's with nonrahear sing subjects could be attributed to the strong 
spatial comp'onent of the task. The stimuli themselves (pictures) h^ve a 
strung spatial component. Furtherynore, the f\rst and last pictures in the 
series ha>e the distinguishing characteristic of having, another picture on 
only me side. •Perhaps these spatial components of the task conti*ibute to 
the primaty effect found with young children ^and retarded subjects. 

In the serial-position recall task typically used with children, ♦ 
stimuli are presented one at a time, from left to right in front of the 
child. Thus, spatial order and temporal order are completely confounded. 
In the^resent study, a'^rocedure was devised to separate Experimentally 
the spatial and temporal task components. If spatial factor^ are responsi>« 
ble for the primacy effect, then this should be reflected in heightened reten- 
tion of items located in the initial spatial locations, independent of their 



, temporal order. / ' ^ 

Method 

Subjects . Eight boys and eight girls at each of three grade levels 

"participated in the study, kindergarten (mean chronological age fCA] - 70 
« 

mqnths), first (mean CA - 81 months), and second (mean CA - 95 months). 
The children were from mixed socioeconomic backgrouilds, all a4%ended a 
private elementary school in the city of Pittsburgh. 
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St imuli and apparatus . Stimuli were 3 x 5-inch (7.62 x 12. 7 cm) 
black and white line drawings of common objects and animals. The appa- 
ratus was an eight- room model ranch house with the contents of each room 

(approximately 10 x 1 0-inch [2S.4 x 25.4 cm]i exposed. The rooms were 

« 

laUl out such that there was a unicjue, linear, but not straight line path 
from the first room, (the porch). to the last room (the garage). Each room 
had diatinctiy'eljf colo-red, walls and floors and wa3 furnished with miniature 
furnjiture appropriate for a garage, kitchen, and so on. The spatial arrange- 
ment of thb furniture was such thatl. 3 x D-inch (7.62 x YZ,i cm) picture 
could be placed in the center of each room. A schematic diagram of the 
apparatus/ IS presented m Figure 1. 

Proc edu re. Children were tested individually. To insure that each 
child h^d an appropriate verbal label available for the stimuli, all children 
« were rjtquired to label the pictures before testing began. The rooms of 
the hpuse were pointed out and labeled by the experimenter. Following 
this, the experimenter presented eight" pictures, one at a time, at the rate 
of approximately one per four sgconds. After each picture was presented, 
it was placed face down m one of the rooms, with one picture per roorrx* 
After the last picture in a series (8th)'had been presented, the subject was 
shcAvn a duplicate o? one of the face down pictures and asked to point to the 
picture that matched the probe stimulus. Two probes were used on each 
trial. Each child was guen a practice tria^l and four test trials in each of 
tWQ ^xper imenial conditions. (The order of condition was counterbalanced. ) 

In the se quential condition^ the eight pictures were placed in the 
. rooms from left to right in a linear sequence on all four trials, over the 
,four trials, each spatial location was probed once for each subject. (Thus, 
as in the standard sarial-positioa recall task, spatial cHrder and temporal 
\ order were completely confounded. ) 
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In the random condition, the pictures were placed in the rooms in a 

' ' ' . I 

different.* predetermined nonhnear sequence on each trialt, with the restric- 

• r \ 

tion that neither thelfirst nor the last temporally presentei stimulus could 
be placed' in either of the two terminal rporris. Over the four trials, each' 
spatial location was probed once for each subject. (Tfiis experimental 
manipulation separates the spatial component of the stimulus array from 
the temporal order of item presentation. ) .J ^ 

Results 

^Ther scores at each serial position for each .subject were corrected 
' for guessing (number df times a position was chosen and was correct/ 
, number of times that position was chosen) and were subjected to an arcsin 
transformation. To simplify the analyses, adjacefnt serial-position scores 
were paired (1-2, 3-4, 5-6, 7-§) and subjected to two separate analyses 
of variance. ♦ / 



p To assess the. extent to which the shape of/ the serial-position func- 
tion wis influenced by the spatial component of /the task, performance at 
the paired spatial locations in the sequential condition was compared to 
performance at the paired spatial locations of /the randoJii condition. A 
3> (Grade) x 2 (Sex) x 8 (Subjects/cell) x 2 (Conditions: Sequential vs. 
Random Spatial) x 4 '(Serial Position pairs) rrftxed factor ial ^analysis of 
variance was performed. Neither the main effect of grade nor sex nor 
- the interact?8tai of the.se w4th the other variables was significant, ^ < 1. 
Neither the main effect of ccJhdition, F < 1, nor the Condition x Serial Posi- 
tion interaction F(3. 126) = 2. 06, p < . 10, were significant. The main 
effect of serial position, however, was highly significant, F (3, 126) - 6. 94, 
p < .001. The serial-position curves for tlie sequential and random spatial 
conditioixs'are presented graphically in Figure 2. The first and second 
serial positions (1-2) represent performance at the first and second left- 
most rooms of the house, while the seventh and eighth serial positions 
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represent performance at the rightmost /two rooms. Thus, ixx this figure, 
serial position denotes, the spatia l location of the stimulus items. As ^n 
lie seen in Figure 2, the shape of the serial-position function, as well as 
the overall level of performance, was q^ite similar in both the sequential 
and randcftm conditions. The mean (guess-corrected) percentage correct ^ 
responses at the four s eria l pairs of serial positions in the sequential condi 
tion were: 72%. 41%, 45%> 62%. The nieano for the ra^idom condition were 
65%, 46%, 5i%. 69%. (Standard error of the mean, J MS Jn - . 08. ) ^ 
Clearly marked primacy effects were found, even w|ien the initial spatia^l 
positions'^ were not the first tempora'l pusilibns. 

^ To assess the extent to which tl^^shape of the serial-position fun^cfion 
was influenced by the temporal comppnent the task, performance at the 
paired locations in the sequential condition wab compared to the paired 
* tem poral positions in the random condition. In other words, an analysis 
was performed comparing performance on the te mporal order in ,which the 
child'saw the stimuli. Iti the sequential condition spatial and temporal order 
are completely confounded, they have been unconfounded in the randoin'con- 
dition. To equate the number of respons.eg at each temporal position, it 
was necessary to partition subjects at each gra^e level \nto groups of four. 
Contrary to the previous analysis, the Condition x Serial Position interac- 
tion w^-s significant. F (3, 18) - 3. 29. p *' . 05.'^ This interaction is por- 
trayed graphically m Fig.ure 3. The first and second serial positions repre 

. CP* 

sent the first and second cards seen by the subjegjt, while the seventh and 
eighth positions represent performance on tWe last%tems that were pre- 
sentedT Th^X^n this graph'serial position represents the t emp oral posi- 
tion of the stimulus items. Clearly, thert' is no evidence for a primacy 
effect based on the temporal order of st^hnulus presentation. The mean 
(guqss corrected) percentage correct'responses at the four pairs of serial 

i 

positions in the secj^uential condition were: 72%, 41%, 45%, 62%. The 
means i ^r the four pairs of tem por al serial positions in the random condi- 
tion were: 58%. 55%, 53%, 56%. (Standard error of the mean, JHSJ n = 
' .08.) 
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Discussion ' . 

The results of this study provide strong evidence that the spatial 
component of the typical serial-position lecall task, rather than the use 
of cehearsal, is largely responsible for the primacy effect found in the 
serial -position curves of young children. ^ The fact that overall perform^ 
ance did not differ as a function of random or sequential presentation in 
itself -suggests that cumulative rehearsal is not^king place in children 
of this age range. If it were, performance in the sequential condition 
would have been significantly higher than performance in the randdHt con- 
dition* More importantly, significant primacy and recency effects were 
found both when the pictures were presented sequentially ariS when they 
were presented in a random spatial order. Note that when we look 'bnly . 
at the temporal order of stimuli that are presented in the random condi- 
tion, the resulting serial-position^f unction is essentially flat. Removing 
the temporal component of the'task does not influence the resulting serial- 
position curve, removing the spatial component of the task results in an 
essentially flat function* ' ' ^ 

Previous investigators (e.g.,^ Hagen it Kail, 1973) have frequently 
interpreted the primacy effect found witi^ young children or retarded sub- 
jects as reflectingj^e use of verbal strategies Such as rehearsal. Our 
results suggest that this inference is no longer tenable. The serial- ' 
.position curve may be telling us more about young children's spatial mem- 
ory, than about their verbal memory. Clearly, future investigations aimed 
at understanding children's use of verbal mnemonic strategies must employ 
tasks m which spatial and temporal components are not cojifoiinded. 
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